Edema and the lack of blood perfusion produce opposite effects on the magnetic resonance characteristics of acutely ischemic rat kidneys.
Both kidneys of 28 rats were studied with magnetic resonance imaging (0.35 tesla, double spin-echo technique with echo-delay times [TEs] of 28 and 56 ms and repetition times [TRs] of 0.5 and 2.0 seconds). Kidneys were studied before and up to 4 hours after ligation of the abdominal aorta above the origin of the left renal artery (20 rats) or after ligation of the left renal artery (eight rats). Any changes in the relaxation times of cortex and medulla and in the cortex-to-medulla contrast (CMC) were correlated to histologic data and renal water content. After the first hour following ligation of either the abdominal aorta or the left renal artery, the cortex of the left kidneys showed a 20% shortening of the mean T2 relaxation time (P less than .001), a 16% shortening of the mean T1 relaxation time (P less than .001), a 73% increase in mean CMC on T2-weighted images (P less than .001) and a 42% decrease in mean CMC on T1-weighted images (P less than .001). There were no significant changes either in relaxation times of the medulla of the left kidneys or in relaxation times and CMC of the right kidneys. During the next three hours, relaxation times of cortex and CMC remained unchanged in the rats with ligated abdominal aorta. In the rats with ligated renal artery, relaxation times of cortex and CMC returned to normal values.(ABSTRACT TRUNCATED AT 250 WORDS)